Aim: We previously reported that stroke-prone spontaneously hypertensive rat/Ezo (SHRSP/Ezo) has high validity as an attention deficit/hyperactivity disorder (AD/HD) animal model, based on its behavioral phenotypes, such as inattention, hyperactivity, and impulsivity. Fronto-cortical dysfunction is implicated in the pathogenesis of AD/ HD. In this study, we investigated prefrontal cortex (PFC) function in SHRSP/Ezo rats by electrophysiological methods and radioreceptor assay. Hiroki Shikanai and Nobuhiro Oshima contributed equally to this work.
A variety of animal models of AD/HD have been developed, including 6-hydroxydopamine injection dopaminergic neuron-lesioned rats 6 and dopamine transporter knockout (KO) mice. 7 Furthermore, the spontaneously hypertensive rat (SHR) has been widely used as an AD/HD animal model. 8 SHRs exhibit an AD/HD-like phenotype when compared with their genetic controls, Wistar-Kyoto (WKY) rats. We also reported previously that the stroke-prone spontaneously hypertensive rat/Ezo (SHRSP/Ezo), which is one of the SHR strains, shows behavioral features of AD/HD, 9 such as inattention in the Y-maze task, hyperactivity in the open field test, and impulsiveness due to hypo-anxiety in the elevated plus-maze test. 9 These abnormal behaviors of SHRSP/Ezo are partially ameliorated by AD/HD treatment drugs, such as methylphenidate 9 and some monoamine reuptake inhibitors. 10 It has been reported that AD/HD patients have fronto-cortical dysfunction, known as hypofrontality. 11 In the animal study, regional lesions of the prefrontal cortex (PFC), a brain region corresponding to the primate dorsolateral PFC 12 implicated in cognitive function, 13 can induce impulsive deficits. 14 Moreover, synaptic plasticity in the PFC, particularly the long-term potentiation (LTP) of excitatory synapses, is considered to be an electrophysiological measure of cognitive function. LTP in the PFC is N-methyl-D-aspartate (NMDA) receptor dependent at the postsynapse membrane, 15 and dopamine is one of monoaminergic modulators of synaptic plasticity. 16 We reported that the atypical antipsychotic clozapine, which ameliorates the cognitive dysfunction in schizophrenia, enhances LTP via the dopamine D1 receptor in the PFC of rats. 17 Thus, assessment of synaptic plasticity in the PFC of rats can be useful approach to obtain pathophysiological and pharmacological knowledge about cognitive dysfunction.
Based on these findings, we hypothesized that SHRSP/Ezo as an AD/HD animal model has some degree of fronto-cortical incompe- 
| Statistics
All data were analyzed as the mean AE standard error of mean (SEM).
The electrophysiology percentage of baseline data was calculated as the average of 3 consecutive amplitudes before theta-burst stimulation. Radioreceptor assay data of each drug concentration were also analyzed as the mean AE SEM. Ezo (n = 7) and SHRSP/Ezo (n = 8), respectively, and there was not significant between each rat (t = 0.38, df = 13, ns).
In general, membrane capacitance and input resistance reflect both the cell size and the density of the resting ion channels on the membrane. 24, 25 Thus, these data suggest that there is no difference of morphological characteristics of PFC neurons in layer V between WKY/Ezo and SHRSP/Ezo.
Single electrical stimulation in layer II/III of the PFC evoked sharp membrane depolarization with an exponential decay, indicating development of EPSP. We observed typical EPSP waveform before/after theta-burst stimulation ( Figure 1A ) and assessed the amplitude of EPSP from the baseline. As shown in Figure 1B , preburst baseline was calculated as the average of 6 consecutive amplitudes before the theta-burst stimulation (WKY/Ezo, n = 5, 103.80 AE 4.39%; SHRSP/Ezo, n = 6, 104.07 AE 5.24%), and there was no significant difference between each baseline (t = 0.03, df = 9, ns) Immediately after theta-burst stimulation, LTP induction, significant enhancement of EPSP amplitude, was observed in WKY/Ezo, whereas the EPSP amplitude in SHRSP/Ezo tended to decrease. AUC (% 9 minute 9 10
À4
) was as follows: WKY/ Ezo, 34.60 AE 5.70 (n = 8); SHRSP/Ezo, 11.34 AE 3.52 (n = 7) (t = 3.13, df = 13, *P < .05 compared with SHRSP/Ezo; Figure 1C ).
These results indicate that layer V pyramidal neurons in the PFC of WKY/Ezo have facilitating synaptic plasticity, while plasticity in SHRSP/Ezo differs, particularly in regard to burst stimulation inducing long-term depression-like changes in these neurons.
| Radioreceptor assay
The electrophysiological analysis revealed functional dysfunction in the PFC of SHRSP/Ezo. Because LTP in rodent PFC is NMDA receptor-dependent manner, 15 we carried out radioreceptor assay focusing NMDA receptor. As shown in These results suggest that the low affinity of [ 
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